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HOT BENDING OF A THERMOPLASTIC WORKPIECE 

FIELD OF THE INVENTION 

The present invention relates to a method for bending an 
essentially plate-shaped, thermoplastic workpiece, e.g., a 
sandwich panel, the bending region of the workpiece heated at 
least to plasticization being bent about a bending element 
acting upon the workpiece, as well as to a suitable bending 
arrangement for carrying out this method. 

BACKGROUND INFORMATION 

The bending of thermoplastic workpieces, especially of 
sandwich panels, heightens their applicability as building 
elements in various fields. Even after manufacturing of the 
panels, by bending, any theoretical angle may be produced, and 
using multiple bending, even polylines. 

A method is described in European Published Patent 
Application No. 0 456 121, in which a workpiece, heated to 
plasticization, is bent about a bending element lying adjacent 
to the workpiece, further heat being supplied to the workpiece 
during the bending procedure. In this connection, the bending 
element can also be designed as a heating sword. In this 
method, the cross-section of the workpiece decreases in the 
region of the bend, which, especially in workpieces of greater 
thickness, leads to reduced strength. On the outer side of 
the bending region there is also the danger of tearing of the 
outer skin of the workpiece. 

German Published Patent Application No. 196 24 41 
describes a method which avoids these disadvantages. A V- 
shaped groove is removed from the panel, mechanically or using 
a heating sword, and the panel is bent by guiding the lateral 
side pieces of the groove together. In this case, not only is 
the work effort considerable. If the groove is produced by 
melting using the heating sword, the shape of the groove and 
therewith also the bending angle are predefined of necessity 
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by the shape of the heating sword. The possibility of 
(implementing) variations according to current requirements 
can here no longer be realized, especially not if the need for 
a different opening angle is only recognized during the 
bending (procedure) . 

It is an object of the present invention to provide a 
method with which, while largely avoiding a strength reduction 
of the workpiece, and at minimal cost, a bending angle may be 
achieved which may substantially be selected at will . 

It is another object of the present invention to provide 
a bending arrangement suitable for performing this method. 

SUMMARY 

The above and other beneficial objects of the present 
invention are achieved by providing a method and an 
arrangement as described herein. 

In a method according to one example embodiment of the 
present invention, the bending element is pushed into the 
workpiece up to the apex of the desired flexure, and bending 
about the front end, in the pushed-in direction, of the 
pushed- in bending element. 

Because of the bending about the bending element pushed 
into the workpiece, the apex of the flexure is closer to the 
outside of the bending region, whereby, in comparison to the 
total thickness of the workpiece, a narrow region is subjected 
to stretching. Because of that, the stretching acting on this 
region is also less. This is especially true for the outer 
side of the bending region. 

The bending element may be heated, whereby both heating 
the workpiece at least partially via the bending element may 
occur, and also pushing the bending element into the workpiece 
is made easier. 

Further, after bending, the bending element may be moved 
out of the workpiece so that the gap created in the workpiece 
by pushing in the bending element is sealed together again. 
The work piece may be stressed again without further 
af tertreatment . 



NY01 448466 v 1 



2 



This may be repeated at various locations along the 
workpiece for creating a polyline. A polyline that is largely 
formed at will may be generated, and along with that, a 
product of great flexibility. 
5 For performing this method, in a bending arrangement, the 

bending element may be heated at least in the region 
penetrating the workpiece, and has a suitable shape on this 
side for being pushed into the at least plasticized workpiece. 
The bending element may be pushed into the workpiece to the 
10 desired depth, and the workpiece is plasticized at least 
partially by the energy given off by the bending element. 

The bending element may include a flat bar over the side 
~Z edge of which the workpiece may be bent in a simple manner. 
O The bending element may be formed as a tube. 
15- Further advantages and features of the present invention 

may be inferred from the example non-limiting embodiment 
py illustrated in the drawing. 

rj BRIEF DESCRIPTION OF THE DRAWING 
2jfy The Figure illustrates, partially in cut-off and 

.Q partially in a broken-away illustration, a bending arrangement 

mi 

'** in the bending position. 

DETAILED DESCRIPTION 

25 On a workpiece 1, a flat bar 2 is positioned as the 

bending element. Flat bar 2 is displaceably positioned on a 
workbench 3, in a plane perpendicular to workpiece 1 and is 
heatable at least at its upper part which penetrates the 
workpiece. A region 4 of workpiece 1, in which bending is to 

30 occur, is heated via heatable part 2a of flat bar 2 at least 
to plasticization . Alternatively or in supplement, heating 
may also be performed by an additional source of energy, such 
as a laser. On the side of the workpiece facing away from 
flat bar 2, on both sides of bending region 4 devices 5 and 6 

3 5 are provided, with which a pressure force may be exerted in 

the direction of the arrows on workpiece 1, so that it is bent 
over the upper end of flat bar 2, the regions to the right and 
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to the left of the bending point, determined by the flat bar, 
being denoted as lateral side la and lb of workpiece 1. The 
region adjacent to the front end, in the push- in direction, of 
flat bar 2 during the bending procedure is designated as the 
apex of the flexure. The structures and fibers of this apex 
are virtually not stressed by the bending. 

The bending may also be performed by hand, instead of by 
using devices 5 and 6. Removal of the flat bar from the 
workpiece after bending has occurred is to be performed so 
that gap 7, formed by guiding it in, is sealed again. For 
this purpose, at the appropriate energy supply which ensures 
the plasticization of the regions of lateral sides la and lb 
directly adjacent to the flat bar, the lateral sides are 
further pressed together, so that they are guided together 
behind the flat bar moving out of the workpiece, so as to 
close gap 7. 

After the close of the bending procedure, the workpiece 
may be bent in several steps at further locations in the same 
manner, so as to receive the intended shape. If the flexures 
are executed in a plurality of steps and parallel to one 
another in each case, by forming polylines, even very large 
arches may be produced. 
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